The effect of a Kenyan strain of sweetpotato leaf curl virus (SPLCV) and its interactions with 29 sweetpotato feathery mottle virus (SPFMV), and sweetpotato chlorotic stunt virus (SPCSV) on 30 root yield was determined. Trials were performed during two seasons using varieties contrasting 31 in their resistance to sweetpotato virus disease, 'Kakamega' and 'Ejumula', in a randomized 32 complete block design with sixteen treatments replicated three times. The treatments included 33 plants graft inoculated with SPLCV, SPFMV and SPCSV alone and in possible dual or triple 34 combinations. Yield and yield related parameters were evaluated at harvest. Results showed 35 marked differences in the effect of SPLCV infection on the two varieties: 'Ejumula', which is 36 susceptible to SPFMV and SPCSV, suffered no significant yield loss from SPLCV infection, 37 whereas 'Kakamega', which is more resistant to SPFMV and SPCSV, suffered an average of 38 47% yield loss, despite only mild symptoms occurring in both varieties. These results highlight 39 the variability in sensitivity to SPLCV between sweetpotato cultivars as well as a lack of 40 correlation of SPLCV related symptoms with susceptibility to the virus. In addition, they 41 underline the lack of correlation between resistance to the RNA viruses SPCSV and SPFMV and 42 DNA virus SPLCV.
Introduction 45
Ranked seventh in global food crop production, Sweetpotato (Ipomoea batatas) is the third most 46 important root and tuber crop after potato and cassava. In the developing world, it ranks fourth in importance after rice, wheat, and corn (Kays, 2005) . It is one of the traditional crops that play an 48 important role in addressing food insecurity in most rural households in Africa (Gruneberg et al.
Plants singly infected with SPCSV (isolate KE_4) and SPFMV (isolate KE_42). used for graft 147 infection were obtained from KEPHIS-PQBS. Sweepovirus (SPLCV) isolate KE_97 positive 148 plants were collected in different parts of Kenya during surveillance surveys. Viruses were 149 confirmed by grafting to I. setosa and use of NCM ELISA. In addition, the plants were subjected 150 to screening by PCR for begomovirus as described above by Li et al. (2004) . SPCSV and 151 SPFMV were tested with Reverse Transcription PCR (RT-PCR) as described by Kwak et al. 152 (2014) . Furthermore, local strains of sweepovirus positive samples were confirmed by Sanger 153 sequencing of the PCR product (GenBank id MN122257) and confirmed isolate KE_97 was a 154 sweepovirus most closely related to SPLCV and we will refer to it as SPLCV from here 155 onwards. Two-node cuttings were obtained from the VT hardened mother plants of 'Kakamega' 156 and 'Ejumula' and established in a three-liter pot: 17 cm diameter and 20 cm height. Media fragment of coat protein as described by Ling et al. (2010) . Plants that tested positive as expected 176 were rapidly multiplied in seedling trays to generate enough material for field trials. During 177 multiplication, a new sterile scalpel blade was used to cut scions to avoid cross contamination 178 between treatments. To ensure that adequate planting material was available for field 179 experiments, plants with double/multiple viruses were multiplied in extra trays due to 180 slow/stunted growth. The multiplied planting material was further randomly tested by qRT-PCR 181 to confirm their infection status before planting in the field. were sprayed fortnightly by alternating systemic and contact insecticide as described by 202 manufacturer on the container product label.
Evaluation of SPLCV, SPFMV and SPCSV under field conditions.

204
Disease symptom evaluation was done at 30, 90 and 120 days after planting as described by and stunted growth (Fig 2F & 3F) . Worth noting was that symptom severity declined at 120 control. Contrary, there was no yield reduction for 'Ejumula' infected with SPLCV alone.
289
However, 'Ejumula' infected with all other combinations gave significant yield reduction 290 ranging from 25 -44 % compared to the uninfected control ( Table 2 ). Significant differences (F 291 pr.<.001) in the ratio root length to diameter, the number of non-marketable roots were observed 292 for some of the different virus treatments. A consistent observation was evident from the virus 293 infected treatments with SPLCV (singly or in combination with SPFMV and or with SPCSV) 294 that produced a high number of fibrous roots compared to the uninfected control treatment 295 (Supplementary Figure 1) .
297
Yield component traits correlation with the total storage root yield 298 Yield component traits evaluated for yield and yield contributing characters showed a significant 299 correlation. As observed in Table 3 total storage root yield (t ha -1 ) had strong significant positive Table 1 for treatment descriptions.   712   713  714  715  716  717  718  719  720  721  722  723  724  725  726  727  728  729  730  731  732 Values in bold are different from 0 with a significance level alpha = 0.05
